Tacrolimus-induced apoptotic signal transduction pathway.
Tacrolimus (FK506) has been widely used as an immunosuppressant. We examined the effects of FK506 on expression of apoptotic signal transduction pathway proteins of Jurkat human T lymphocytes. We investigated the effects of FK506 on apoptosis, cell viability, caspase family protein activity, Western blotts of Bcl-2, Bak, Fas, Fas-L, CDK4, and cyclin D1, as well as reactive oxygen species (ROS) generation and mitochondrial membrane potential transition. Cells were cultured in the presence or absence of FK506. Flow cytometric analysis was performed after staining with propidium iodide. Viability of Jurkat cells was decreased by the addition of FK506 in dose- and time- dependent manner. FK506-induced cytotoxicity was characterized by G0/G1 phase cell cycle arrest. FK506-induced cell death was confirmed by apoptosis characterized by nuclear fragmentation and caspase-3 protease activation. FK506 induced no change in catalytic activity of caspase-6, -8, and -9 proteases. No change in expression of Bcl-2 protein was noted but we confirmed increased expression of Bak protein. No changes of expressions of Fas and Fas-L were seen. Increased expressions of CDK4 and cyclin D1 were identified. In addition, pharmacological scavenging study of ROS, including H2O2, revealed that cytotoxicity was achieved by generation of ROS, which might modulate Bak protein expression and mitochondrial dysfunction. In conclusion, FK506-induced cell death was apoptotic, characterized by nuclear fragmentation and caspase-3 activation. FK506 induced G0/G1 phase cell cycle arrest via expression of CDK4 and cyclin D1. Apoptosis was also achieved by generation of H2O2, which modulated Bak protein expression and mitochondrial dysfunction.